ABSTRACT
INTRODUCTION
he empirical studies of fiscal policy and economic growth have concentrated predominantly on the effect of the level of fiscal parameters on economic growth and largely ignored the volatility of fiscal policy. The volatility of fiscal policy adversely affects the decisions of entrepreneurs and economic agents. From this point of view, the stability and predictability of the fiscal parameters are more important than the nature of the fiscal policy regime. This paper investigates the relationship among fiscal parameters, the volatility of fiscal policy, and their effect on economic growth. The remainder of the paper is organized as follows. Section two is a review of prior empirical studies. Section three reexamines the empirical results of the effect of fiscal policy on economic growth. Section four assesses the relationship between fiscal volatility and economic growth, while section five concludes and makes suggestions for further research.
FISCAL POLICY AND ECONOMIC GROWTH: AN OVERVIEW OF PRIOR EMPIRICAL STUDIES
The effect of fiscal policy on economic growth has been one of the most debated and controversial issues in economics. There is a voluminous empirical literature examining the relationship between fiscal policy and economic growth. Some of the latest contributions include Levine and Renelt (1992) , Engen and Skinner (1992) , Easterly and Rebelo (1993) , Easterly and others (1993) , Villanueva (1994) , Lin (1994) , Kormendi and Meguire (1985) , Landau (1986) , Skinner (1987) , Ram (1986) and (1987), Grier and Tullock (1989) , Koester and Kormendi (1989) , and Barro (1989 and .
One of the fiscal parameters that is considered to have a negative impact on economic growth is the size of government budget deficit. The standard explanation in the literature is that government deficit crowd-out private capital formation by increasing interest rate and reducing the amount of savings available for private investors. To the extent that deficits are used for investment purposes, the country's total capital formation might not necessarily decline. However, the relative productivity of public and private capital can affect the pace of economic growth and as long as the return to public capital is below that of private capital, deficits will negatively affect the GDP growth rate.
Contrary to this view, the Ricardian equivalence proposition suggests that government deficit has no effect on economic growth. Because current government deficits must eventually be paid with higher taxes in the future, households will save more now to pay the higher taxes in the future. 1 Another element of fiscal policy that influences the rate of economic growth is the level of government spending. Barro (1989 and finds that per capita GDP growth rate and investment-GDP ratio, are negatively correlated to government expenditure as a share of the GDP. Barro (1991) suggested that government consumption induces distortions in the economy and provides no offsetting stimulus to GDP and investment. Kormendi and Meguire (1985) find no evidence that the growth in the ratio of government consumption to output has any adverse effect on economic growth. Following Kormendi and Meguire and using a larger sample of countries including both the OECD and developing countries, Grier and Tullock (1989) find a strong negative correlation between growth of government consumption as a fraction of GDP and real GDP growth rate. Similarly, Landau (1986) in a cross-section study of 96 countries finds that government consumption reduces growth in four sample periods (1961-70, 61-72, 61-74 and 61-76).
Easterly and others (1993) failed to find a significant correlation between growth and government consumption share of the GDP. In a more comprehensive summary of the association between measures of fiscal policy and the rate of growth, Easterly and Rebelo (1993) find that the effect of fiscal variables on economic growth are statistically fragile. The only fiscal variable in their study that is consistently correlated with the growth of GDP and private investment is the government budget surplus.
A more important dimension in the analysis of fiscal policy and economic growth is the extent to which fiscal spending is financed through distortionary taxation. Distortionary taxation lowers the incentive to save and invest, thereby lowering the rate of capital accumulation and economic growth. A number of cross-section studies have analyzed the relationship between taxation and growth differences across countries. A review of this literature is in Ireland (1994) . The statistical results from these studies are inconclusive. While some studies find that taxes have effects on long-term growth rate, others find no significant effect. After controlling for the initial level of GDP and using different tax measures, Koester and Kormendi (1989) find that average and marginal tax rates are negatively correlated with growth. However, the coefficients of both the marginal and average tax rates are not statistically significant. Likewise, Easterly and Rebelo (1993) concluded the evidence that tax rates matter for growth is fragile. When they controlled for other correlates of growth, only the marginal income tax rate and the ratio of income taxes to personal income remained significant in their cross-country regressions. Helms (1985) analyzed the growth effects of state and local taxes. He argues that higher taxes can stimulate economic growth if used to finance development expenditures. After controlling for all sources and uses of taxes in a pooled time-series-cross-section regressions in the period 1965-1975, Helms finds that taxes have a negative and significant effect on growth. The Helms regressions indicate that the coefficient of the tax rate can be positive if taxes finance productive expenditures, and can be negative if tax receipts are used to finance welfare transfers. Redistributive public transfers can adversely affect the pace of economic growth. Alesina and Rodrik (1994) and Lee (1992) find that for a given tax rate, an increase in public transfers reduces the rate of economic growth. In a crosssection empirical work, Barro (1989) and Barro and Sala-i-Martin (1992b) find that holding the size of government constant, public transfers are positively correlated to per capita income growth rate.
FISCAL POLICY AND ECONOMIC GROWTH: RE-TESTING THE EMPIRICAL RELATIONSHIPS
Using several fiscal policy parameters currently used in the growth literature, this section re-estimates the relationship between fiscal policy and economic growth. Most of the variables are from the World Development Indicators of the World Bank. The data is from 1975-1998 and covers over 90 countries. A description of the variables is in Appendix A. Table 1 reports the empirical results of the relationship between fiscal policy and economic growth when 9 fiscal policy parameters are entered into the growth equation. The dependent variable in Table 1 is the average growth rate of GDP per capita from 1975-1998. Because heteroskedasticity can be important across countries, the standard errors are based on White's (1980) Heteroskedasticity-Consistent Covariance Matrix. The specification of the growth equation is similar to that adopted in Barro (1996) and Levine and Renelt (1992) . The basic regression results are in Model 1 of Table 1 . The explanatory variables are standard in the literature including a proxy for the initial level of income and the level of human capital as well as the population growth rate. Most of the empirical literature on growth includes one or more of these conditioning variables. The initial GDP level is negatively and significantly correlated with the GDP growth rate when controlled for other correlates of economic growth confirming the conditional convergence hypothesis of Barro (1991), Barro and Sala-iMartin (1992), Levine and Renelt (1992) , and Barro (1996) . All of the other control variables are significant as suggested by the current literature on growth.
Column 2 adds the level of public debt into the basic regression equation. The coefficient of public debt is insignificant. Column 3 includes general government consumption as an additional explanatory variable. Again, the result indicates that the level of government expenditure has no explanatory power on growth. Its coefficient is insignificant with the unexpected positive sign. Columns 4 and 5 report the regression results for total taxes and total budget deficit. Both variables have no significant impact on growth. The coefficients of both variables are negative and insignificant. Columns 6 and 7 add current revenue and net indirect taxes into the core regression equation. Again, the coefficients of both variables are negative and statistically insignificant. Columns 8 and 9 report the results when direct taxes and trade taxes are the additional explanatory variables. Both coefficients are insignificant at the conventional level. Finally, column 10 reports the regression results when current transfer is included in the regression equation. Its coefficient is positive and insignificant.
It is plausible that the relationship between fiscal policy and economic growth is indirect through the investment channel. Table 2 reports the results when the investment share of the GDP is used as the dependent variable. Columns 1-9 add fiscal policy variables in the core investment equation. In each model, one of the fiscal parameters is added as an additional variable of interest. None of these variables have any explanatory power in explaining cross-country differences of the level of investment except for budget deficit and trade taxes. In summary, the effect of the level of fiscal policy parameters on growth is not clearly conclusive. The majority of the fiscal policy variables have no significant effect on the growth of GDP when other correlates of growth are included in the model. Furthermore, the empirical results also indicate that the level of fiscal policy parameters used in the growth literature is not able to explain cross-country differences in the level of investment. Nevertheless, fiscal policy may have a significant effect on economic growth operating indirectly through its effect on the stability of fiscal policy parameters, an issue that will be explored in the next section.
FISCAL VOLATILITY AND ECONOMIC GROWTH
The empirical studies of fiscal policy and economic growth have concentrated predominantly on the effect of the level of fiscal parameters on economic growth and largely ignored the volatility of these fiscal parameters. It is important to understand that the decisions of private investors depend on factors that are partly under the control of the government. Economic agents react negatively on the uncertainties about future taxes and the future behavior of fiscal parameters. For these entrepreneurs the stability and the predictability of fiscal instruments weigh heavily on their decision of whether to behave on way or another. As Pindyck (1988) suggested predictable policies and clear rules of the game are important for private investors. The irreversible nature of most investments, he argued, makes investors extremely sensitive to changes of policies and the risks associated with it. Knowing that they cannot disinvest when fiscal policy changes, firms will delay investment and wait for new information before committing their resources. In an environment of constant shift of policies, it takes a long time before investors are convinced that changes of fiscal policies are permanent. They cannot undo decisions about fixed capital every time the government reverses its fiscal policy regime. Table 3 reports the regression results. Almost all of the fiscal policy uncertainty variables are significantly and negatively correlated with economic growth when controlled for other relevant exogenous variables. Column 1 contains the benchmark regression equation. Column 2 contains the core variables and the standard deviation of the residual (here on as SDR) of government debt as a measure of fiscal policy uncertainty. The SDR captures the unexpected component of the fiscal policy. The coefficient of public debt is negative and significant at the onepercent level.
Column 3 shows the correlation between the SDR of government's consumption share of the GDP and economic growth. Its coefficient is significant and of the expected sign. Evaluating the effect at the sample mean, the estimated coefficient indicates that a one-standard deviation increase in the SDR of public debt reduces the growth rate by 1.03-percent change.
Columns 4 and 5 add the SDR of tax revenue as a percent of the GDP and the overall budget deficit into the growth equation. Both coefficients are negative and highly significant. However, the correlation between the SDR of current revenue in column 6 is rather weak. The coefficient of current revenue is not significant at the conventional level. Column 7 adds the SDR of indirect taxes into the benchmark equation. The volatility of tax revenue has no noticeable impact on economic growth. Columns 8 and 9 contain the basic regression equation and the SDR of direct taxes and trade taxes. Both coefficients are negative and highly significant. Finally, column 10 augments the benchmark equation with the SDR of current transfers as an additional variable of interest. The coefficient of the current transfer is negative but not significant at the 5 percent level. Again, it is possible that the relationship fiscal volatility might not only affect the growth of GDP but might also affect economic growth through the investment channel. Table 4 reports the statistical results of the relationship between fiscal policy instability and investment share of the GDP. The findings in Table 4 suggest that fiscal volatility have no significant impact on the accumulation of physical capital.
CONCLUDING REMARKS
This paper tested the relationship among fiscal parameters, the volatility of fiscal policy parameters, and economic growth. The level and the nature of fiscal parameters failed to fully capture the uncertainties associated with constantly changing fiscal policies. The paper presents the empirical results of the relationship between economic growth and several fiscal parameters using appropriate econometric techniques. The empirical results indicate that fiscal volatility has a more dramatic and significant impact on growth than the type of fiscal policy regime.
The impact of fiscal policy on economic growth is not conclusive. Most of the fiscal parameters currently used in the literature have no significant impact on economic growth either directly or indirectly. The empirical results also indicate that fiscal volatility is strongly and negatively correlated with economic growth. The results in Table 3 suggest that a variety of fiscal policy uncertainty variables are closely and negatively associated with economic growth. Although economic growth is not significantly and negatively correlated with every fiscal policy uncertainty variable, the data indicates that after controlling for a set of economic variables, fiscal policy uncertainty variables account a significant portion of growth differences across countries. Most of the coefficients of fiscal uncertainty are significant at the 5 percent level, and of the anticipated negative sign. The effect of fiscal volatility on economic growth is particularly strong for the case of government debt, direct taxes, trade taxes, budget deficit, as well as the government expenditure share of the GDP and the ratio of taxes to GDP. The effect of policy instability is less pronounced for the case of public transfers, and current revenue including grants.
Fiscal volatility does not appear to have much of an impact on capital accumulation. With the exception of government expenditure share of the GDP and trade taxes, all the other fiscal policy instability variables have no noticeable impact on economic growth. A further research is needed to seek a better understanding of how fiscal policy really affects economic growth.
